
 1 

 

 
 

 
 
 
 

1 2 3 4 
 
1 060-8628 13 8  

E-mail:takahashi.toyoki.34u@st.kyoto-u.ac.jp 

2 060-8628 13 8  

E-mail:fujiyama@eng.hokudai.ac.jp 
3 060-8628 13 8  

E-mail:k-ishii@eng.hokudai.ac.jp 
4 060-8628 13 8  

E-mail: satomasahiro@eng.hokudai.ac.jp 

 

1 COD
Cl

 

 

     Key Words : pollutants mass balance model, waste stabilization, closed system disposal facility, 
                          open system disposal facility 

 

 

1.  

 1

 

CS CS

OS

CS

CS

第 44 回環境システム研究論文発表会講演集 2016年 10月 

- 137 -



2

1m3

[m3]

CS

A CS B OS

COD Cl

2.

A A 2002 11

900m2 3,836m3

27 3 999m3

CS

12 3

CS

B B 2002 12

2,800m2 7,100m3

26 6 2,813m3

OS

3.

1

2

CODMn COD

CODMn

Cl

COD

1

COD

COD

COD

BOD
[mg/L]

COD
[mg/L]

Cl
[mg/L] [m /m ]

60 90 1.0 1.3

20 50 1.5 2.0

20 20 1.5 3.0

10 10 500 3.0

- 138 -



3

2 1 , ,
2 1

COD, , 2, ,
, , 2

COD i

= + (1)= × + (2)= × + (3)

R

k

[1/ ] 

a)

b)

R

c)

k

1 2

Input Output

- 139 -



4

4.

A B

C

C

A

B

D

COD

Cl

13 1L

50g 500mL 6

400mL

400mL

COD Cl

COD Cl

A 11 5

CS

A

B

COD A B

Cl A B

0

5

10

15

20

25

4/28 5/28 6/27 7/27 8/26 9/25 10/25 11/24

O
D M

n
[m

g/
L]

2014 2015
2014 2015

0

1,000

2,000

3,000

4,000

4/28 5/28 6/27 7/27 8/26 9/25 10/25 11/24

l[
m

g/
L]

2014 2015
2014 2015

[kg/t-waste]

COD 0.64 0.79 0.50
1.29 1.57 1.01

Cl 61.39 73.20 49.57
21.52 37.46 15.95

- 140 -



5

COD Cl OS

B

(2)

COD Cl

R 3

R

1)  R

2)

2-1)  = × (4)

2-2)  = × (5)

A B

COD Cl R

COD Cl

[kg]

COD A 810 889 714
B 540 947 214

Cl A 31,101 37,784 33,324
B 15,687 19,832 11,259

COD Cl
COD Cl

A = 0.02 × . = 0.10 × .
B = 0.41 = 0.27 × .

A COD

A Cl

B COD

B Cl

0

20

40

60

80

100

120

0 3 6 9 12 15

CO
D 

[m
g/

L]

0

5,000

10,000

15,000

20,000

25,000

0 3 6 9 12 15

Cl
 [m

g/
L]

0

5

10

15

20

25

30

35

40

45

0 3 6 9 12 15

CO
D 

[m
g/

L]

0

200

400

600

800

1,000

1,200

1,400

1,600

0 3 6 9 12 15

Cl
 [m

g/
L]

- 141 -



6

Cl

Cl

A 1.36 B 0.90

COD

A 1.81 B 0.11

A

COD

OS B

B

14

12

A Cl 1.33 B 1.02

A COD 1.64 B 0.09

A

14

CS A

2 3

B

COD Cl

COD

90mg/L

COD

COD

COD

Cl

k

A 0.074
B -0.29  

- 142 -



7

20mg/L A 5

Cl

OS B Cl

CS A B

1/10 Cl

500mg/L

COD

5.

CS

OS COD Cl

14

COD 90mg/L

A B

C

NPO LSA

1)
Vol.20 No.6

pp.272-277 2009
2)

G
Vol.71 No.6 pp. _405- _414 2015

3)
pp.430 2011

A COD

A Cl

0

20

40

60

80

100

120

0 10 20 30 40 50

CO
D 

[m
g/

L]

0

5,000

10,000

15,000

20,000

25,000

0 10 20 30 40 50

Cl
 [m

g/
L]

B COD

B Cl

0

5

10

15

20

25

30

35

40

45

0 10 20 30 40 50

CO
D 

[m
g/

L]
0

200

400

600

800

1,000

1,200

1,400

1,600

0 10 20 30 40 50

Cl
 [m

g/
L]

2016. 8. 26  

- 143 -



8

DEVELOPMENT OF A POLLUTANT MASS BALANCE MACRO MODEL FOR 
ESTIMATING LEACHATE WATER QUALITY OF FINAL DISPOSAL SITES-

FOCUSING ON AN IDENTIFICATION OF ELUTION PARAMETER

Toyoki TAKAHASHI, Atsushi FUJIYAMA, Kazuei ISHII and Masahiro SATO

Last year, it captured the final disposal site as one box, a pollutants mass balance model that takes into 
account the washout and the attenuation of contaminants (COD and Cl) has been proposed from a macro 
point of view. This study took particular note of elution parameter of a pollutants mass balance model. In 
concrete terms, it was investigated for improvement the accuracy of model by introducing function of time 
into elution parameter. As a result of investigation, it was possible to obtain a relatively good result with 
consideration for the accuracy of using actual measured value of disposal field scale and constructing a 
primary approximate box model. In addition, this study made a prediction about future leachate concentra-
tion using the structured pollutants mass balance model.
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